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USE OF METHYLNALTREXONE AND RELATED COMPOUNDS 

CROSSREFERENCE TO RELATED APPLICATIONS 

of boft mlKaliom ^ jnconmM ^ «WB«h, November 3, 1W , fc 
» FIELD OF THE INVENTION 

*e ». of opioid, as aualgeafc, ,„ <* «"•■» *fc effect, aasociated ^ 

op^-taouead dv^ opioid-i^^ "T".— — » *«- toward JZ 

. BACKGROUND OF THE INVENTION 



25 



30 



35 



Opioids are effective analgesics H«, 
J^blesideefi^. OneofSdo^T^r * > — of 

■» enact asstxtiared win, _ „, „ . ... " " •"™* » Pterin, is 

a common 

™ ° ,aamuc CMlai ^>e cell, ,„ rclem hi ' "* » «™. ™» peripherf 

nerves 

Baaed ra flu, trataj,!, v. 

pruntoa. The first is the use of undhistanrines^Jowev'* been used to alleviate opioid induced 
ouopuud ioducedp^ta. Additi Z^Tl^^™*"*'*^^ 

Another undesirable side eff f P revent mg its occurrence. 
s *>""*<-y empty Us „ to i! —I* orthepafc.^,,,,, 

— — opioid, or related coru^^^-^^erree,^ 
•"T— * "——I* or ^ iMtamuaculariv, iuu,^,, 

■*-^»—*»> w . numh^ofc^r^ m ^ C * UMMtl »'°P»S 
"T" 1 H0Wev "' <"* * «* **> dsZT* "»< <«" «d to uca, uLv 
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nearly reduced rate. .• . n frhese antagonist """dd °° tbe 

5 ^ ,. * ^ ^ ^ pertptea! admin**™ of - 8 ^ ^ 

"° ^ T t e^uTm the treament of . opioid ".duced a* «ff«« ^ 
-irt, Suchorrdtned^onsaKpartre** *» forms of constipation) and for the 
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<™> « feeding, M ^' M,,0P ! 0, ' , - W °- 1 M 

»fc effect, cite do. .o low toxjjZT '^^"^toMhasfew 

10 SUMMARY OF THE INVENTION 

The present invention is directed at m^K a * 

• i — » opioid „„ TOin ,rr ^ or ,o or ir 

coa<«d prepay™. » a or entoical^ 

* MM. 0, ^ 
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-5= r=s==2= 

of 32 n>g*8 T^L*i»- S effect on onl-CKal art *» 

administration of 6.4 mg/kg « untu 

pointsofagiven treatment. on transit time audits 

* FIG. 3 illustrates the reversal of morphine s _ett coated MNTX. 

u u^fnUowinBadmimstraUonof 6.4mg/Kgui 
decrease below baselme following aom treatment. . 

^darker line represents the average ^^ eff ^ onond ^t«nsit time following 
F1G . 4 ^^JPT^. .hedancertinerepresentstheaverage 
administration of 3 .2 mg/kg of entencally 
ofallpointsofagiventreatment. 

; DETAn^DESCIOm^OF^V^^ ^^andueatingopioid-ind^ 
Tliept^ntinvenhonisdirec^tom^^ retention> opiold -or 

dysphoria, opioid-induced pruritus, ^^^ rf ^oi^«^.^ 
nonopioid-^ as a treatment for these o pl oid-and 

, entencally ^ 

^.eoraladn— 

of,4mg*g). ~7^t2^^ * ^ t0 PTOdUCe ^ 
subsequent absorptton of the drug m in 
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wo 99mm 
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elevation of plasma levels of the ODNM a 

Wver, administration of ente4CC K£ h " "T "* , *~ ^ 
lowerpWlevelsas compared to non^JT* T ^ f0Und to * «tad£ 

Ureases in gastromtestina, motility. M T^T ** 1 ^-induoed 
^^^^asignificLyjo^; ^ ^ foUnd *« 33 ^Pared to non- 
MN^X can be used if enterically coated to ^ i *" ^ ^ fte of coated 

constipation. Moreov^suchred"^ 

coanngresults in exceeding lowpeaJcandTus^ f ^ - -* 

the Potential adverse side effects of the NflSTTX TT^ k^ e ' s °f MNTX, greatly reducing 
•nchcatxon for use ofMNTX has led to an i^Z «, " ,m P™~ i„ the clinical 

^en used as . treatment ITZ , 
constipation and reduction of gastroint^H T"^ n ° no P ioid -hiduced side effects of 
^^^<J^^^'^ 4. parti^y 

relief of the side effects. MH^ZlZ * """^ P-vide pmfo^ 
^in^efiectsofopioidson^^ the ability to bfock J 

Furthermore, for treatment or prevenZ, !f "travenously or orally. 

fo ^orbetterefficacy despiteIower p^^rr'T 0 ^ 8 ^^^ 
causes other than exogenous administratioTo f " nStipati ° n ' «* *• to 

mechanisms. Endogenous opioid receptol hal T ^ * * ^ive 

3-h a memymaltrexone or omer quaZTd^ 

effeetsofendogenousopioids. ^ denvaUves of noroxvmorphone, would block the 

descHbed in « M Goldbeig „ „ 
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x is », anion of an -id, espec.au . i* ■ 

i* pre*-* ^ ^^SST/ii. m**— te bOT1 

Meth yinal«*one U a ****** m ^ZlZm of nal«e*°« » Wvo «• » - 
inability to paas the blood warn 

system. , , a . , mmhine equivalent dosage of: 0.005 to 0.15 

„ " opioids ^^*' im ^^7^i0m^^^1«i«^^ 

atainistrnuon; 0.05 to 1.0 mg/kg body ^niswion. B, "morplune 

m6 * g bod, weighr/hour ^nrd^o^eropioids^e-paalonentnl^of 

15 m „rph„re, for example 10 mg ■^2" ^ » ndntinia^ « a do** 
In accordance with the P*aent mvennon. , „ mgntg bwi y werghr 

inhibition of gastric etnptytng or 5 (fo, parentetal MNW 

^enee admhrisunuon of ™^^tnuru«muon> prior to adnunis««io» of 
25 adminisrntion) or 20 minutes (for enter* MOTX ao^ fc ^ ^ 

mrt hylnaltte»ne prior to the onset of or ^patton, in order to prevent 

tose sympttms ton, manrfesnng. ^'f^J^ with or after *e 

those symptoms. .a a ^ oral administration from the stomach and 

Methylnaltrexone is rapidly absorbed after omi ^stratum of 

bo^ImfralplasmaleveUofthe^ 

35 .on^tericcoatedcompound. ^"""T^J^ Surprisingly, the addition of an 

enteric coating (i.e., a cu»»»& 
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release drug in the small and larjje boweh ™u 

prevention of decrees in gut m^ity by ***** ° f meth «^one in the 

For intravenous ^^T^^^^^^. 
Physiologically acceptable carriers- 2 ^fT°7 " or 
^ulated with saline or ^'^^t^^---*— -i 
admuustration the methylnaltrexone is formn^T • u P < *" m: f ° f ^^ucosal 
Pharmacologically acceptable can^L ^ " 3 ^ Md "°— - or other 
10 methylnaltrexone is formulated wTlaTZ, ^ "* ** ^ ^**i°n, the 
capsuiewithorwifcout^ 

those skilled in the art ^ fo ™ulations are well known to 

In a preferred embodiment for 

.f p-rt^fc ,~ * ~ "*»»■"- -Moon a* 

enfcriccoattag „ one whichremaiM . J^*" 1 *** « entocooatog. 

cunmly enKljc °' ^ «« * -aches the a™,, intKUK 

». -By ionize when to pH oT 5 7 *°T *> «*°™>«.<>« 
polyacids having . pK, of 3 lo 5. ' KMmp,e P»'yn.en, such a, 

Chop* 4,385,078 to Onda, et al ■ 4 457 907 ,„„ ! f ° Namil < M "'. « al, 4,377,568 to 
25 .0 McGtotev, « a!.; 4^52 u J J^f *» to « * 4,5!8,433 

"y^yp^pylnnKhylcdl^ 

caH»xyaUy,ce lluW „ J^ST ^^P^ocMo* ^ ' 

win, «*» txmBlM ^ ca^^f^^^^ylenaoopo^ 

«5*c polymers and copolymer, a.g, 
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, »*A methacrylic acid-methyl acrylate copolymer, edible 
ac^ylmeWi^ 

oils such as peanut oil, palm od, ohve ^ ^ ^ ^ 

polyethylene glycol and its esters: ^^J" tete esters, e.g., polyvinyl acetate 
aher preferred enteric coaungsmcludepoW ethylene glycol 

pnthalate; »colether esters ^^1^ or diethyieneglycol 

Lnomethylether ester of ^^'^J^Lde copolymer, N-butylacrylate-mdeic 
monomemylelher ester ofmeihyl^e^^ ^ ^^.^c 

anhydride copolymer, 

T te «^c«*8"^.7, te .°l ea !'* dibtnyl pMhalate, *b«yl 



composition and thrckness or u. we ll known in the art. 



'" wlycatboxymethytae copolymer «.« MbeappUe d as enteric coatings 

bv firs, dissolving Ihe compound ,n a »»™ um „ d „ ^..nnonnl techniques. 

^rfWH— — The '°" m ^ £ tltnpliWnysl^p.ydissolvtng^ 

- rfhta. acotat. phn—e in a nnntmnm ^ dissolvmg *. oil in a minima. 
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tetrachloride, then addine alcnhnl tu 

muj!* " ° f «*-*« - <ta applytag by 

»f MNW a. » fixed ^ i„ SlIiT^r. ""^ ""^ to *» 
«, be varied by vaaying te ^ 0 " mgte ^ "* of «»*>»»«tai 

■» *. above deacripdon, med^ta,^ T*"*' * *" 5>am - 
"anufiu^bycoadngp^^ ..Ve^ W ^ ^ ^ ™ 



EXAMPLE 1 



weigh,. The paden* ta fc 4^ ZJZiT ~ """"""^ * ° J M, 
25 Pa'taaexWbftedp^^J^^^^ An 

.o fte oosea of », p^ — Subseooen, 

admins taveoously as a saL * of 0 3 *** « body weigh m 

* oo»«^X 

■»gAg body weigh,. The padeKs to ^r^' — «'-tois ttre d „ 0 ., 

A« the patens exhibiKd p^pa, ^Z^ll ^ *m swgeay. 

placebo, sahne « a vofij^, ^£21 f ° K> ' , " ,i ° e ^ ^^^H 
35 .hag, was ataioi^ ta^^^^/*"""^ » — *• aedve 

*• mah "— - — - -tog ^ taduoed by 



-9- 



CA 02312234 2000-05-29 

PCTAJS98/23485 



WO 99/22737 



10 



EXAMPLE 2 

Morphine (0.05) mg/kg - ^ ^ W. 

readi „ in ft. — 0' has decreased release arid 

yieW a mass of 6.4 mgdrg "X me*»red <** *< ^ose^ryd^ge. 

y .WOonio*esu»oach. <^-^"~^ -4 aod alter *e eoreno coaud 
Ji*. ^'^"'"t^teloe^Led^ora!^.^"™^ 
W-to-^ to ^ hOT \TcCtTlS, and enrerre coated nrcdrylreduoxorr. 
^0 — es. ro*— 
blockedtheelfccltoasumhr or greater oreorrMo 

EXAMPLE 3 

Two patients receiving morphine (375 m&^y residual stomach 

feedings onOO re. eve. fore »J- J* ^ — 4 ^ 

eooreresofSOccro lOOcc."^ "^ ini!ra Uo„ree reside .o^eh^rocrea^ 
20 d»ringa24hourcoo».lpenoAPno.»dwa»re 0.45 regfl* «" 

,„ 260 eo or > .00% of P-*-^^ ^iconrea. period. Afterdre M 
wnkwOfe residual '« 7to ™ 10A ° f ™ e ^ theetb ^flread<«C4houB)tte 

^secoodpa.ien.Wgre^o^O^ ^^onof 
30 C^r^«( 8 ^24ocor,5%ofpre,io»s W us fe ed. 

EXAMPLE 4 
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EXAMPLE 5 

'•«.m»l^», „„, . fllBhi on -nauseous-, - Slto ,J . 

•■> Placebo and «^ mi to l l f^ <00 ^P^vely) compared 

»»P»* .» ba*,ine. pL, 
«*«. of rhe co mpolmd ^ jB pl ^^ ^ ^"o" ^phsnnacotegic 

with opioid medicaid, "^^^^n-e effect, associattd 



coated MNTX enhanced the efficacy ofJZ^T , ent «*a% 
levels of MNTX. ' at a dose while producing lower plasma 

Subjects were divided into five t«. a t~ 
Croup A, who nm ^ . ^ **» *• «cep,i„s of auojecu is 

of mouses, 0.05 mg% ^ „ -J"£ * — given . inuavesous dose 

B — given a p,.«bo j, plaQ! „ f ( *° «*" »• * ■*» in Group A and 

Group D received eaWcaiiy coatt d MNTxT^ ^T^" """^ * 6 4 »«*g. 

■^^^-M^^^T-** - Group E J2 

on* Table 1 show, u* tot™, for ^ ^ 
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C 
D 
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morphine (0.05 mg/kg) 
morphine (0.05 mg^g) 
morphine (0.05 mg/kg) 

morphine (0.05 mg/kg) 



placebo 

merhymaltrexone uncoated (^^8) 
methylnaltrexone entenc coated (6.4 mg/Kg 

Sffixone enteric coated (3.2 mg^cg 

active f 4 "' — 



Fig. 2 
Fig. 3 



Fig. 4 




. foiiowino administration of morphine and 
Piasma levels of MNTX were ^ f ^ ourmonitoring period, at the times 
MKTX or placebo several times over the durauonof the d ^ neA by u & 

perfornranceliquidchromatogmphy^PLQ^ng^ ^ fey reference) 

kmr * (1989) Chromatography 2 \™"> ^ on(sm Plasma samples 
Memylnaltrexonewasseparated^mp^ 

(100-500 ul) diluted in water wrth the mtema^ ^nted i ^ ^ ^ Ue 

columns. Priortouse^ 

^vtes were eluted from the columns by the ° evaporated t0 dryness in a 

Mucous solution prepared* 2:1 £^££1 mobile ^se, filtered^ 
^ofni^ogenatSSoC. ^ ere "^™ s is. A Shimad^ Corporation (Kyoto, 
a nylon HPLC syringe filter and subjected to SCL . 10A ^m controller, 

jap^HPLCsystemwasused ^^^^^0 Analytical Column made 

andSn.lOAautomjectoreqm^ 

by Phenomenex (Prodigy C8, Torrance, CA). detector 2 ^00 mV, guard 

^SlOOM^^^^^^w^^ Themobile 
ceU^OmV. Data were collectedw.fr, the ^J^^ ^^m was calibrated 

daily in the range of 5 - 1 W ng/rru ^ f» 

Fig™ 1 statute pl«» 1*^ ° tMN ™ M< T mktX, uncoMed) peaked « 
about 15 nrin. post-MNTX adminisuatron and ^remand atarcgn 1 M ^ 

MNTX in an Ontario* coated ^ Group E, given 3.2 mg/kg 

(under 10 ng/ml) for the duration of observanon (*e 
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Orai-cecal transit time was JT^ Cr,im U ° f det <*W me assay (see FIG. 1C) 

Croup A demonstrated normal transit times ] w '^ose-bmath hydrogen method. 
(1996) Clin. Pharmacol Ther 59^!^^ in ** '^ture (Yuan etal 

fcn.es by 50-,00o/ o> while Gn)ups c > of their oral-cecal transit 

baselme levels. Group D showed an obvious decreaseTn ***** *- — * 

As demonstrated in FIGS 1-4 enteZ., „ **** time (FIG. 3). 
on gastrointestinal motUity of 

results in significantly reduced p,asma ie^^Tn * ^ ** ° f ^ - 
mg/kg of uncoated MNTX had gut motilhv JT u " * PTOvided ^ ■ dose of 6 4 

-ne dose in an enterically coated form^ion Z 7 PatientS ^ the 

(FIG. 3) and plasma MNTX 1 ZTZrW^ V?* *** **« 
MNTX one half the dose of active C 3 2 2\ ' ^ ° f 

tansrt times to normal without increasing gut LtilL ^ T t0 
were negligible. Wmolility. At this dosage, plasma levels of MNTX 

As with most drugs, it is desiraKu » 
"NT* which are to p^ * T~ —» «— ■«* of 

Prides an unc^ ^ ^ lypccenaon. Th. dj 

externally a»pp, ied iST 1 ^* 4 * *» endogenensand 

^^taopMreeJ^^r 0 "^ - conadpation „ 

MNTX or other QDNMs reayZ,^^ ^""^ «■«. entericaUy coafod 

^^ofdn S ad mj ^^ tel ^ ,na, '" >f ^l»»^ Ito-lhe^nou™^ 

The preceding description and Enamntl. . 
- ft. m to which the invi SSTJITT^ * !" "'^ n - «- 

*» -vendon. Therefore, the fo rc8oing £5"""*. *T* e,nM,,i '* spirited scope of 
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CLAIMS: 
10 methylnaltrexone. 

, ^^^^^^^^ 

20 ^.B.tennal.andoBladn.iniam.on. 

a pharmacologically acceptable earner. 

.■ * „win the methylnaltrexone is formulated with 
25 8 . Them^asr^itcdinclaun comprising intravenous and 

saline for administration by the route selected from the gro 
intramuscular administration. 

„ — . — h — — — — — 



coating. 
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!2- The method as recited in claim 9 • , 
ata <W>0.03to,.0mg* gbo ^ 

of a methylnaltrexone tablet; and 0 , to 80 0 lii for —nistration 

entencaily coated methyJnaltrexone tablet. y Weig ^ f for oral Ministration of an 

,5 - The method of claim /; 4. • 

<M to side effi*. setected faj * to atatai^,, „J 

1 8 - The method of claim 1 7 wh^;« *u 

,?Wh -- the quaten^ derivative ismeAJ ^ xone 

19. The method as recited in claim ] 7 wherein th ~ 
J0 Wllerein ^ s 'de effect is dysphoria. 

20 - The method as recited in claim \n ■ 

nC,aUn ,7wbercin *e side effect is pruritus. 

21 - ^^odasrecitedinclaimnwhereintl,. m « 

J5 ^ 1 7 w here,n thes.de effect is urinary retention. 

dermal, and oral administration. ™nous, intramuscular, 

transmucosal 
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with a phannacologioally acceptable airier. 

orellyatadosageofaboutO.l ,„ about 80 mgfcg body weigh.. 

.„ A f™ oreventing nonopioid induced gastrointestinal dysfunction 

onset of the gaarointestinal dysfunction. 

ethod^^inoWntZSv^ntegaawWesdnaldysfanononia 

by ft. rente seleoted torn the group constating of tntrevenous. tn 
30 KaBdennal, and onu administration. 

32 Tlie method as recited in data* 29 wherein the -A**™* is fore.-J.red 
orelly at a dosage of 0.1 to 80 mg/kg body weight. 
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S — ° f ""^^e .o a palem afc, ,he onse , P of J 

-offlity.andooMipad^ " ° f P " no "W* inhibition of gaamittteama, 

'5 m^ a ,, ai , doraladmj ^ n PM "^of»«v^ us , i „^^ ar ^^ 

The method of claim I wh«~ n j_ • v - . . 
manifested constipation. *' "*""' ,0n ° f t^tateattoal motility i, 
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* n. .nethod of olain, 42 wbeteln the ««— • " — — * " 
entericaJlyeoated tablet or capsule. 

47 . u.n.e.hodof^^whc.^^p.-a^of^.o,^ 

remains below 25 ng/ml. 

thod for opioid induced inhibition of gastrointestinal motility 

^^sub^^adu^™*'"*"' 4 

4 o. ^^odofc^^wh^^^ — .m^-o.. 

50 . Themel hodofc Wm 4 < ^»d«^o„»^» ta -> iMlm0,iU,yiS 
manifested as constipation. 

remains below 25 ng/ml. 

52 ^^ofc^^^^me^^o^U^m^-.^ 
0 1 lo40.0mgof^ivedragperkgbody»«*t 

a dosage of about 0.1 to aboo. 10 mg*g bod, wcgM. 

54 . Tbe -ethod of eUim 49 *rei» the -rf— — " " 
enterically coated tablet or capsule. 

methylnaltrexone. 
methylnaltrexone. 
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03-buack borders 

□ image cut off at top, bottom or sides 

□ faded text or drawing 

□ blurred or illegible text or drawing 

□ skewed/slanted images 

sfcolor or black and white photographs 

□ gray scale documents 

opines or marks on original document 

□ reference(s) or exhibit(s) submitted are poor quality 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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